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a b s t r a c t 

A 34-year-old female presented to the emergency department with neck pain, dysphonia 

and dysphagia ten days after a fall from an electric scooter. Subsequent computed tomog- 

raphy of the neck revealed bilateral vertebral artery and unilateral internal carotid artery 

non-occlusive dissections, which were managed with antiplatelet therapy. This case de- 

scribes mechanisms of injury, clinical presentation, imaging appearances, and subsequent 

management of cervical artery dissection. 
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Introduction 

This case illustrates a clinically significant pathology in a pa-
tient following a fall from a moving electric scooter. Electric
scooters are an increasingly common mode of transport in ur-
ban settings. Triple cervical artery dissection is rare and can
be associated with significant morbidity. 
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Case report 

A 34-year-old female presented to the emergency department
with neck pain, dysphonia and dysphagia ten days after a fall
from an electric scooter. 

She reported falling from an electric scooter ten days prior
to presentation, while travelling at approximately 30km/h
est with regard to the publication of this case report. 
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Fig. 1 – (A) CT angiogram of the neck demonstrates segmental stenosis and concentric mural thickening of the distal 
cervical segment of the right internal carotid artery and second segment of the right vertebral artery. (B) T1-weighted 

fat-saturated MRI of the neck demonstrates corresponding intramural T1 hyperintense signal within the distal right internal 
carotid and right vertebral arteries, in keeping with intramural hematoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

while wearing a helmet, with direct impact to her chin. This
was followed by immediate onset of neck pain which per-
sisted. In addition, the patient reported developing new dys-
phagia and dysphonia approximately 5 days post-trauma
which had gradually worsened until presentation. The pa-
tient had no past medical or surgical history, no known drug
allergies and was not taking any medications. At presenta-
tion, vital signs, including blood pressure, were normal. On
examination, the patient had midline neck tenderness. Neu-
rological examination revealed hoarseness and uvular devi-
ation consistent with a right vagus nerve palsy and tongue
deviation consistent with a right hypoglossal nerve palsy.
Fiberoptic laryngoscopy confirmed a partial right vocal cord
paralysis. 

Cervical spine x-rays were normal. Computed tomogra-
phy (CT) of the neck and thorax was performed to investigate
the cause of the cranial nerve palsies ( Figs. 1 A and 2 A). This
demonstrated non-occlusive stenoses of the right distal cer-
vical segment of the right internal carotid artery and bilateral
vertebral arteries. Magnetic resonance imaging (MRI) of the
neck ( Figs. 1 B and 2 B), including a T1-weighted fat-saturated
sequence, demonstrated intramural T1 hyperintense signal
within the distal right internal carotid and bilateral verte-
bral arteries, in keeping with intramural hematoma. This con-
firmed the diagnosis of triple cervical artery non-occlusive dis-
section. MRI of the brain revealed no infarct. The patient was
treated with antiplatelet agents. Four-month interval MRA of
carotid and vertebral arteries demonstrated partial recanal-
ization of the non-occlusive dissections without pseudoa-
neurysm formation. 

Discussion 

Electric scooters are an increasingly common mode of trans-
port, particularly in the urban setting, and are associated with
increased risk of high energy trauma [ 1 ,2 ]. Injury rates of be-
tween 115 and 250 per million trips and fatality rates of 19 per
million trips have been described [ 3 ,4 ]. The most common as-
sociated injuries are upper extremity (54%), lower extremity
(47%) and head and neck (43%) [4] . 

Cervical artery dissection is defined by hematoma in the
wall of a cervical artery with the formation of a dissection
flap. It has an estimated incidence of 2.6-3 per 100,000 per year
[ 5 ,6 ]. Most cases occur in a single cervical artery and only 2-4%
of all cervical artery dissections are triple or quadruple vessel
[7] . Risk factors for multi-vessel dissection are present in over
70% of cases, most frequently trauma, recent infection and fi-
bromuscular dysplasia [ 7 ,8 ]. Mechanisms of traumatic cervi-
cal artery injury include hyper-extension with head rotation
or lateral flexion, vessel laceration from bone fracture and di-
rect vessel impact [ 9 ,10 ]. Distal ischemic stroke or TIA com-
plicates multi-vessel dissection in 56%-74% [ 7 ,8 ]. Common lo-
cal symptoms, predominantly due to compression of adjacent
structures, include headache, neck pain, and Horner’s syn-
drome [ 5 ,7 ,11 ]. Cranial nerve palsies occurred in 4% cases of
multi-vessel cervical artery dissection in one study [5] . Inter-
estingly, internal carotid artery dissections that exhibit lower
cranial nerve paralysis are less often associated with cerebral
ischemia [12] . 

Diagnostic criteria for arterial dissection include intramu-
ral hematoma, a dissecting aneurysm, a long tapering steno-
sis, an intimal flap, a double-lumen, or an occlusion > 2cm
above the carotid bifurcation revealing a dissecting aneurysm
[ 13 ,14 ]. Recent ESO guidelines recommend antiplatelet or anti-
coagulant therapy in the acute phase of symptomatic cervical
artery dissection [15] . The vast majority of patients with triple
or quadruple vessel dissection have no or minor disability at
follow up (modified Rankin score 0-1) [ 7 ,8 ]. Stenotic and near-
occlusive dissections tend to heal with minor residual wall ab-
normalities. If early recanalization occurs, the outer diameter
frequently remains smaller than that of the normal contralat-
eral vessel [9] . 
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Fig. 2 – (A) CT angiogram of the neck demonstrates segmental stenosis and concentric mural thickening of the third 

segment of the left vertebral artery. (B) T1-weighted fat-saturated MRI of the neck demonstrates corresponding intramural 
T1 hyperintense signal within the third segment of the left vertebral artery, in keeping with intramural hematoma. 

 

 

 

 

 

 

 

In summary, this case describes the risk factors, clini-
cal symptoms, and signs, imaging appearances, including di-
agnostic criteria, and subsequent management of traumatic
triple cervical artery non-occlusive dissection. 

Authors’ contribution 

DG is primary author and responsible for drafting the
manuscript. 

JH is responsible for assisting in drafting of manuscript and
manuscript review. 

MM is responsible for manuscript review. 
EK is the supervisor and responsible for idea generation. 

Patient consent 

Informed consent was obtained from the patient involved in
this case. 

R E F E R E N C E S  

[1] Rashed S, Vassiliou A, Barber J. Neurosurgical trauma from 

E-Scooter usage: a review of early case series in London and 

a review of the literature. [e-pub ahead of print]. Br J 
Neurosurg. 2022, doi: 10.1080/02688697.2021.2024506 .

[2] Shichman I , Shaked O , Factor S , Weiss-Meilik A , Khoury A . 
Emergency department electric scooter injuries after the 
introduction of shared e-scooter services: a retrospective 
review of 3,331 cases. World J Emerg Med 2022;13(1):5–10 .

[3] Iroz-Elardo N , Currans K . Injury burden of introducing 
e-scooters: a review of e-scooter injury studies using 
retrospective review of emergency department records, 
2015–2019. Transp Res Rec 2021;2675(12):1150–9 .

[4] Ioannides KLH , Wang PC , Kowsari K , Vu V , Kojima N ,
Clayton D , et al. E-scooter related injuries: using natural 
language processing to rapidly search 36 million medical 
notes. PLoS One 2022;17(4):e0266097 .

[5] Béjot Y , Daubail B , Debette S , Durier J , Giroud M . Incidence 
and outcome of cerebrovascular events related to cervical 
artery dissection: the Dijon Stroke Registry. Int J Stroke 
2014;9(7):879–82 .

[6] Lee VH , Brown RD Jr , Mandrekar JN , Mokri B . Incidence and 

outcome of cervical artery dissection: a population-based 

study. Neurology 2006;67(10):1809–12 .
[7] Guglielmi V , Visser J , Arnold M , Sarikaya H , van den Berg R ,

Nederkoorn PJ , et al. Triple and quadruple cervical artery 
dissections: a systematic review of individual patient data. J 
Neurol 2019;266(6):1383–8 .

[8] Béjot Y , Aboa-Eboulé C , Debette S , Pezzini A , Tatlisumak T ,
Engelter S , et al. Characteristics and outcomes of patients 
with multiple cervical artery dissection. Stroke 2014(1):37–41 .

[9] Simon LV, Nassar Ak, Mohseni M. Vertebral Artery Injury. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing. < https://www.ncbi.nlm.nih.gov/books/ 
NBK470363/ >; 2022.

[10] Lee TS , Ducic Y , Gordin E , Stroman D . Management of carotid
artery trauma. Craniomaxillofac Trauma Reconstr 
2014;7(3):175–89 .

[11] Lyrer PA , Brandt T , Metso TM , Metso AJ , Kloss M , Debette S ,
et al. Clinical import of Horner syndrome in internal carotid 

and vertebral artery dissection. Neurology 2014; 
82(18):1653–9 .

[12] Wessels T , Sparing R , Neuschaefer-Rube C , Klötzsch C . Vocal 
cord palsy resulting from spontaneous carotid dissection. 
Laryngoscope 2003;113(3):537–40 .

[13] Compter A , Schilling S , Vaineau CJ , Goeggel-Simonetti B ,
Metso TM , Southerland A , et al. Determinants and outcome 
of multiple and early recurrent cervical artery dissections. 
Neurology 2018;91(8):e769–80 .

[14] Rodallec MH , Marteau V , Gerber S , Desmottes L , Zins M . 
Craniocervical arterial dissection: spectrum of imaging 
findings and differential diagnosis. Radiographics 
2008(6):1711–28 .

[15] Debette S , Mazighi M , Bijlenga P , Pezzini A , Koga M ,
Bersano A , et al. ESO guideline for the management of 
extracranial and intracranial artery dissection. Eur Stroke J 
2021;6(3):XXXIX–LXXXVIII .

https://doi.org/10.1080/02688697.2021.2024506
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0007
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0007
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0007
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0007
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0007
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0007
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0007
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0007
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0008
https://www.ncbi.nlm.nih.gov/books/NBK470363/
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0011
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0011
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0011
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0011
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0011
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0011
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0011
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0011
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0012
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0012
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0012
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0012
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0012
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0013
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0013
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0013
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0013
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0013
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0013
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0013
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0013
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0014
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0014
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0014
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0014
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0014
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0014
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0015
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0015
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0015
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0015
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0015
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0015
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0015
http://refhub.elsevier.com/S1930-0433(22)01123-2/sbref0015

	Electric scooter-related triple cervical artery dissection
	 Introduction
	 Case report
	 Discussion
	 Authors’ contribution
	 Patient consent
	 References


